IgG subclass 4-related disease should be considered in the differential diagnoses of many diseases and conditions including lymphoma, autoimmune pancreatitis, lymphoplasmacytic aortitis, urticarial vasculitis, Kuttner's tumor, eosinophilia, hypocomplementemia, interstitial nephritis, and others. An association of POEMS and IgG 4-subclass related disease has been reported once previously. We report an additional patient with POEMS-like features and IgG 4 related disease.
Introduction
IgG subclass 4-related diseases are a recently recognized group of disorders that share histologic and serologic features. Autoimmune pancreatitis was among the first of these illnesses to be described [Yoshida et al, 1995] . Since that time, many conditions have been associated with a raised IgG subclass 4 serum level and infiltration of tissue with IgG subclass 4 bearing plasma cells (see table 1). Table 1 Examples of proposed IgG 4-related systemic diseases: 
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In addition, many of these patients have polyclonal hypergammaglobulinemia [Masaki et al, 2009] . To the best of our knowledge, an association with monoclonal gammopathy has been reported only once [Nishihara et al, 2011 ]. An association with biclonal gammopathy has not been reported. We wish to report a patient with IgG subclass 4-related disease and a fluctuating biclonal gammopathy. Further, the patient has many features suggestive of POEMS syndrome.
Case Report:
A 59-year-old woman was admitted to a local hospital with a three-day history of nausea, vomiting and epigastric pain. The patient denied hematemesis or melena. There was no history of fever or prior similar symptoms, though the patient had experienced occasional nausea in the preceding three months. Treatment included omeprazole with little improvement. Physical examination on admission demonstrated a blood pressure of 132/89, pulse of 89, temperature 99.2° F, and a respiratory rate of 18 breaths per minute. Nontender bilateral submandibular glands were felt and a nodular goiter was appreciated. There was mild hypertrichosis on the upper lip. The patient's chest was clear and examination of the heart was unremarkable. Palpation of the abdomen found no masses and bowel sounds were present. A rectal examination was negative and the stool was trace positive by guaiac determination. A pelvic examination was unremarkable and the extremities were without edema. An ecchymosis was noted on the left arm and hyperpigmented patches were seen over both knees.
Initial laboratory studies included a white blood count of 4.03 per cubic mm (4.5-11.0), hemoglobin 11.4 g/dl (12-16), and hematocrit 32.9% (37-47). Platelets were initially clumped but a visual platelet count was estimated at 200 k/ul. The RDW was 15.5% (11.5-14.5). A differential white blood cell count found 56% neutrophils, 23% lymphocytes, 11% monocytes and 9% eosinophils. Later the eosinophil count increased to 29%. A urinalysis revealed a trace of protein and a few bacteria. Initial serum chemistries demonstrated a sodium of 132 mmo/l (135-145) potassium 3.8 mmol/l (3.6-5.0), chloride 107 mmol/l (97-109), cardon dioxide 24 mmol/l (21-31), glucose 103 mg/dl (70-105), urea nitrogen 14 mg/dl (7-20) creatinine 1.0 mg/dl (0.5-1.3), total protein 9.7 g/dl (6.4-8.3), albumin 2.2 g/dl (3.1-5.1), globulin 7.5 g/dl (2.2-4.3) A/G ratio 0.3L (1.0-2.2), total bilirubin 1.50 mg/dl (0.2-1.0), aspartate aminotransferase 33u/l (10-42), alkaline phosphatase 70 u/l (30-94), calcium 8.2 mg/dl (8.4-10.6), TSH 3.92 uIU/ml (0.465-4.68), IgA 139mg/dl (68-378), IgM 156 mg/dl (60-263), IgG 4280 mg/dl (694-1618), IgG lambda component 2380 mg/dl (313-723), IgG kappa component 2670 mg/dl (629-1350). IgG subclasses were as follows: IgG1 = 2118 mg/dl (24-1118); IgG2 = 1380 mg/dl (124-549); IgG3 = 29 mg/dl (21-134); IgG4 = 297 mg/dl (7-89). Additional Laboratory studies are outlined in Table 2 . Three months after the onset of the patient's illness, prednisone was begun at a dose of 40 mg/day. There was prompt improvement in the patient's symptoms. However, five months after the onset of her illness, the patient complained of paresthesias in her legs. Two nerve conduction studies were completed separated by eight months. Widespread sensorineural polyneuropathy was found. Thirteen months later, the patient developed bilateral pneumonia requiring chest tube placement for empyema. Streptococcus pneumoniae was grown from blood cultures. Stains of a pleural biopsy did not show IgG subclass 4 bearing plasma cells. Following recovery, the patient has remained well on low dose prednisone therapy. It should be noted that at no time did our patient manifest serositis, arthritis, dermatitis, nephritis, photosensitivity, oral ulcers, Raynaud's phenomenon, or other clinical features of systemic lupus erythematosus.
Discussion
The diagnosis of IgG subclass 4-related diseases generally requires a compatible clinical picture and infiltration of tissues with more that 10 IgG subclass 4 plasma cells per high-powered field or a ratio of IgG subclass 4 to total IgG cells of more than 40-50% [Masaki et al, 2009; Khosroshahi et al, 2010; Lindstorm et al, 2010] . Our patient met both of these criteria, albeit in different tissues. Additionally, other histologic changes in the biopsied lymph nodes (distinct mantle zone, lymphoid hyperplasia and increased vascularity) were compatible with IgG subclass 4-related disease. Further, the patient's serum IgG subclass 4 was elevated.
A notable aspect of the patient's illness was a fluctuating biclonal gammopathy with identical migration of the kappa and lambda gammopathies (Figure 3 ). Both kappa and lambda light chains were identified in the patient's bone marrow and a polyclonal process was initially mistakenly suspected. However, careful analysis of the immunofixation studies demonstrated co-migration of two independent monoclonal gammopathies. This study was carried out at the Mayo Clinic and duplicated in our laboratory. Furthermore, the monoclonal gammopathies waxed and waned with corticosteroid therapy. With corticosteroid therapy both gammopathies changed to a polyclonal pattern and then returned to a completely normal pattern (Figures 4,5) . When corticosteroids were stopped, the polyclonal gammopathies returned followed by the biclonal gammopathy only to disappear again with resumption of corticosteroid therapy. Kyle et al [2002] have reported that 3% of monoclonal gammopathies of unknown significance are biclonal and that 5% of monoclonal gammopathies disappear with therapy. Our patient had many of the features of the POEMS syndrome including polyneuropathy, a clonal plasma cell disorder, lymphadenopathy, adrenal and thyroid disorders and an elevated vascular endothelial growth factor [Dispenzieri, 2007] . We found no evidence of sclerotic bone lesions on nuclear scans and node biopsies did not show Castleman's disease which is often associated with POEMS syndrome. Interestingly, Sato et al [2010] have recently emphasized that IgG subclass 4-related disease mimics Castleman's disease both clinically and histologically. Furthermore, Nishhihara, et al [2011] have recently reported a case of POEMS syndrome in association with IgG4-related autoimmune pancreatitis [3] . Figure 6 is a Venn diagram illustrating a possible relationship between IgG subclass 4 disease, POEMS and Castleman's disease. Immune aberrations are not uncommon in IgG subclass 4-related disease and such was the case in our patient [Sota et al, 2010; Saeju et al, 2009] . These have included eosinophilia, hypocomplementemia, hypergammaglobulinemia, immune complexes, elevated IgE, antinuclear antibodies and others. Many of the conditions listed in table 1 are suspected of being of immune origin. Interestingly, IgG subclass 4 does not fix complement and its role in the pathogenesis of IgG subclass 4-related diseases is unclear.
IgG subclass 1 was elevated in our patient and in at least one other case of IgG subclass 4-related disease [Dhobales et al, 2009] . It has been proposed that IgG subclass 1 fixes complement in IgG subclass 4-related disease and lowers complement levels [Dhobales et al, 2009] . Formation of immune complexes is another possible explanation for hypocomplementemia in this condition [Hamano et al, 2001] . As reported by others, the presence of hypocomplementemia may actually be a clue to IgG subclass 4-related disease [Saeki et al, 2009] .
Recently a role for Th2 CD4 lymphocytes has been suspected in one form of IgG subclass 4-related disease, i.e., lacrimal gland enlargement [Kanari et al, 2010] . A product of CD4 lymphocytes, IL-10, is known to promote IgG subclass 4 production. Another product of CD4 lymphocytes, IL-5, was elevated in our patient and may be related to the eosinophilia we observed.
The upper gastrointestinal series in our patient disclosed diffuse thickening of the gastric wall from the esophagogastric junction to the gastric fundus. No ulcers were seen on upper endoscopy, but the patient did complain of epigastric distress. Biopsies of the duodenum found marked inflammation and were strongly positive for IgG subclass 4 plasma cells. The ratio of IgG subclass 4 plasma cells to total IgG cells was over 40%. Involvement of the duodenum by IgG subclass 4 plasma cells has recently been proposed as a marker of autoimmune pancreatitis [Moon et al, 2010] . Our patient had no evidence of pancreatitis and the computerized tomogram of the abdomen exhibited no pancreatic enlargement.
Conclusion
In summary, we present a case of a 59-year-old woman with a lymphoma-like illness that proved to be secondary to IgG subclass 4-related disease. The patient responded dramatically to low doses of prednisone and has remained stable during the past four years. Additionally, our patient demonstrated many of the features of the POEMS syndrome. Speculation is offered that there may be a relationship between IgG subclass 4-related disease, POEMS and Castleman's disease.
